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(57) ABSTRACT 

The present invention provides a communication monitoring 
and analysis method and system. More speci?cally, the 
present invention provides a method for determining the 
health and overall satisfaction of employees in an organiza 
tion. The determination may be made by monitoring commu 
nications generated by employees for their tone and other 
parameters related to their satisfaction With various decisions 
made Within the organization. 
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ORGANIZATION HEALTH ANALYSIS USING 
REAL-TIME COMMUNICATIONS 

MONITORING 

FIELD OF THE INVENTION 

[0001] The invention relates generally to communication 
systems and networks. More particularly, the invention 
relates to communication monitoring systems and netWorks. 

BACKGROUND 

[0002] Companies and other organizations of various sizes 
have alWays been required to make policies and implement 
other decisions that affect the members of the organization. It 
is often dif?cult to gauge the true reaction of employees and 
other members of the organization to such decisions in a 
formal setting, namely because people tend to hide their 
emotions during a formal intervieW or When talking to a 
superior. Furthermore, employees may not submit responses 
to standard surveys or other analysis mechanisms that require 
user input, especially When the employees are busy With other 
tasks. Even When employees respond to such surveys it is 
dif?cult to ask the right questions to ascertain the health of the 
overall organization. 
[0003] One example of employee surveys currently admin 
istered comprises a series of questions With multiple-choice 
ansWers. The questions may ask if the employee is happy With 
his/her current Working situation, if compensation is 
adequate, if the employee gets along With his/her supervisor, 
and other direct questions. The possible ansWers to such 
questions are typically limited to yes, no, a little, a lot, and the 
like. Some survey questions may precipitate a certain type of 
response or emotional reaction from one group of employees, 
Whereas the same survey question may precipitate a different 
response from another group of employees. It is hard to 
determine the overall satisfaction of employees With various 
decisions because each employee may respond differently to 
the same question. Also, asking an employee if they are happy 
or not does not tend to accurately determine if the employee 
is in fact happy and it further does not determine reasons 
behind the employee’s happiness or unhappiness. In other 
Words, the administration of surveys With direct questions 
cannot typically be used to gather accurate information 
related to an organization. Accordingly, it is dif?cult to con 
struct an accurate picture of the satisfaction of employees in 
an organization and the overall health of the organization With 
current survey techniques. 

SUMMARY 

[0004] These and other needs are addressed by various 
embodiments and con?gurations of the present invention. 
The present invention is directed generally to a system, 
device, and method for monitoring the health and satisfaction 
levels Within an organization or enterprise, and more particu 
larly the employees that make up the enterprise. 
[0005] In accordance With one embodiment of the present 
invention, a method is provided for conducting a survey about 
employee satisfaction (or dissatisfaction), the method gener 
ally comprising: 
[0006] determining an event of interest for an enterprise; 
[0007] analyzing a message originated by a user associated 
With the enterprise, Wherein the message Was generated in 
temporal proximity to the event of interest; and 
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[0008] associating results of the analysis With the user’s 
level of satisfaction (or dissatisfaction) related to the event of 
interest. 
[0009] As used herein, a “message” comprises a unidirec 
tional communication generated by a user. The message gen 
erally has an intended recipient or recipients, Who may or may 
not differ from the generator of the message. That is, the 
message may be transmitted to another user or may be a 
message to one’s self, such as a reminder. The generation or 
origination of a message may correspond to the point-in-time 
When the message is transmitted across a communication 
netWork. Alternatively, the generation of the message may 
correspond to a point-in-time When the message is prepared 
but prior to its transmission across the communication net 
Work. 
[0010] By analyzing messages that are originated in tem 
poral proximity to an event of interest a causal relationship 
betWeen the message and the event of interest may be deter 
mined. More speci?cally, if a message is generated around the 
time that an event of interest occurs (e.g, Within a couple 
seconds, minutes, hours, or days depending upon the magni 
tude of the event of interest), one can assume that the event of 
interest and the tone of the message have a causal relation 
ship. Furthermore, if the message contains key Words or other 
indicia referencing the event of interest, then a stronger causal 
relationship betWeen the event of interest and the message can 
be assumed. This causal relationship is useful in determining 
hoW employees Within an enterprise have reacted to a policy 
change, management change, or other type of event of inter 
est. With the appropriate feedback, managers and other deci 
sion makers for the enterprise can better understand hoW their 
decisions affect the employees of the enterprise, Which in 
turn can help them manage the enterprise more effectively. 
[0011] In accordance With at least some embodiments of 
the present invention, the analysis of the message may com 
prise determining a tone of the user. Determining the tone of 
a user may help in determining the user’s emotions, Which 
may be helpful if those emotions can be related to the event of 
interest. By monitoring messages generated by users in a 
communication netWork, true feelings of those users can be 
determined. Rather than relying upon formal questions in 
survey form to gather information about the health of an 
enterprise, one can monitor the true feelings of employees in 
the enterprise by analyzing real-time and non-real-time mes 
sages generated around the time of an event of interest. This 
helps in creating a more accurate picture of the satisfaction of 
employees in the enterprise as Well as the overall health of the 
enterprise. 
[0012] As used herein “user” is used to refer to any person 
or thing that is capable of making use of and/or interacting 
With a communication device and generating a message 
thereby. 
[0013] These and other advantages Will be apparent from 
the disclosure of the invention(s) contained herein. The 
above-described embodiments and con?gurations are neither 
complete nor exhaustive. As Will be appreciated, other 
embodiments of the invention are possible utilizing, alone or 
in combination, one or more of the features set forth above or 
described in detail beloW. 
[0014] As used herein, “at least one”, “one or more”, and 
“and/or” are open-ended expressions that are both conjunc 
tive and disjunctive in operation. For example, each of the 
expressions “at least one of A, B and C”, “at least one ofA, B, 
or C”, “one or more ofA, B, and C”, “one or more ofA, B, or 
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C” and “A, B, and/ or C” means A alone, B alone, C alone, A 
and B together, A and C together, B and C together, or A, B 
and C together. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a block diagram depicting a communica 
tion system in accordance With embodiments of the present 
invention; 
[0016] FIG. 2 is a block diagram depicting a communica 
tion device in accordance With embodiments of the present 
invention; 
[0017] FIG. 3 is a block diagram depicting an enterprise 
hierarchical structure in accordance With embodiments of the 
present invention; 
[0018] FIG. 4 is a diagram depicting a data structure 
employed in accordance With embodiments of the present 
invention; and 
[0019] FIG. 5 is a How diagram depicting a method of 
creating monitoring the health of an enterprise in accordance 
With embodiments of the present invention. 

DETAILED DESCRIPTION 

[0020] The invention Will be illustrated beloW in conjunc 
tion With an exemplary communication system. Although 
Well suited for use With, e.g., a system using a server(s) and/or 
database(s), the invention is not limited to use With any par 
ticular type of communication system or con?guration of 
system elements. Those skilled in the art Will recognize that 
the disclosed techniques may be used in any communication 
application in Which it is desirable to monitor the overall 
health of an enterprise. 
[0021] The exemplary systems and methods of this inven 
tion Will also be described in relation to communications 
softWare, modules, and associated communication hardWare. 
HoWever, to avoid unnecessarily obscuring the present inven 
tion, the folloWing description omits Well-knoWn structures, 
netWork components and devices that may be shoWn in block 
diagram form, are Well knoWn, or are otherWise summarized. 
[0022] For purposes of explanation, numerous details are 
set forth in order to provide a thorough understanding of the 
present invention. It should be appreciated, hoWever, that the 
present invention may be practiced in a variety of Ways 
beyond the speci?c details set forth herein. 
[0023] Furthermore, While the exemplary embodiments 
illustrated herein shoW the various components of the system 
collocated, it is to be appreciated that the various components 
of the system can be located at distant portions of a distributed 
network, such as a communication netWork and/or the Inter 
net, or Within a dedicated secure, unsecured and/ or encrypted 
system. Thus, it should be appreciated that the components of 
the system can be combined into one or more devices, such as 
an enterprise server, a PBX, or collocated on a particular node 
of a distributed netWork, such as an analog and/ or digital 
communication netWork. As Will be appreciated from the 
folloWing description, and for reasons of computational e?i 
ciency, the components of the system can be arranged at any 
location Within a distributed netWork Without affecting the 
operation of the system. For example, the various compo 
nents can be located in a local server, at one or more users’ 

premises, or some combination thereof. Similarly, one or 
more functional portions of the system could be distributed 
betWeen a server, gateWay, PBX, and/or associated commu 
nication device. 
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[0024] Referring initially to FIG. 1, a communication sys 
tem 100 Will be described in accordance With at least some 
embodiments of the present invention. The communication 
system 100 generally comprises a communication netWork 
104, one or more communication devices 108, a communi 
cation sWitch/server 112, a monitoring server 116 including a 
tone analysis tool 120 and a decision analysis tool 124, and a 
database 128 for storing event data 132 and analysis data 136. 
[0025] The communication netWork 104 may comprise any 
type of information transportation medium and may use any 
type of protocols to transport messages betWeen endpoints. 
The communication netWork 104 may include Wired and/or 
Wireless communication technologies. Examples of the com 
munication netWork 104 include, Without limitation, a stan 
dard Plain Old Telephone System (POTS), an Integrated Ser 
vices Digital NetWork (ISDN), the Public SWitched 
Telephone NetWork (PSTN), a Local Area NetWork (LAN), a 
Wide Area NetWork (WAN), the Internet, and any other type 
of packet-sWitched or circuit-sWitched netWork knoWn in the 
art. In addition, it can be appreciated that the communication 
netWork 104 need not be limited to any one netWork type, and 
instead may be comprised of a number of different netWorks 
and/or netWork types. 
[0026] The communication devices 108 may be packet 
sWitched and/or circuit-sWitched and can include, for 
example, IP phones such as the Avaya Inc.’s, 4600 Series IP 
PhonesTM, IP softphones such as Avaya Inc.’s, IP Soft 
phoneTM, Personal Digital Assistants or PDAs, Personal 
Computers or PCs, laptops, packet-based H.320 video 
phones and conferencing units, packet-based voice messag 
ing and response units, packet-based traditional computer 
telephony adjuncts, conventional Wired or Wireless tele 
phones, cellular phones, and the like. 
[0027] The communication sWitch/server 112 may com 
prise a dedicated processor that functions to provide services 
to client devices (e.g., communication devices 108). The 
communication sWitch/server 112 generally enables commu 
nications betWeen tWo or more communication devices 108 
connected to the communication netWork 104. The commu 
nication sWitch/server 112 may comprise any type of process 
ing medium operable to perform instructions stored on an 
electronic data storage area. The term “sWitch” or “server” as 
used herein should be understood to include a PBX, an enter 
prise sWitch, an enterprise server, or other type of telecom 
munications system sWitch or server, as Well as other types of 
processor-based communication control devices such as 
media servers (i.e., email servers, voicemail servers, Web 
servers, and the like), computers, adjuncts, etc. The monitor 
ing server 116 is adapted to provide message-monitoring 
capabilities. 
[0028] The monitoring server 116 is characterized by the 
ability to monitor and analyze messages transmitted across 
the communication netWork 104 in order to determine the 
health of an enterprise or the satisfaction of employees Within 
the enterprise. In accordance With at least one embodiment of 
the present invention, the monitoring server 116 is adapted to 
monitor messages transmitted from one communication 
device 108 to another communication device 108, either upon 
transmission of such messages by the transmitting commu 
nication device 108, upon receipt of such message by the 
receiving communication device 108, or during storage of the 
message on the communication sWitch/server 112 or an asso 

ciated data storage area. The monitoring server 116 may 
monitor both real-time messages (eg., messages generated 
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during a phone conversation or during a chat session) and 
non-real-time messages (e.g., email messages or voice 
recordings). The monitoring server 116 may recover such 
messages from the communication sWitch/server 112 or from 
the communication devices 108 upon issuance of a request for 
the message. 

[0029] In accordance With one embodiment of the present 
invention, the monitoring server 116 receives operational 
instructions from one or more designated communication 

devices 108. For instance, a user of a communication device 
may engage the communication device 108 to issue a request 
that the monitoring server 116 gather and analyze messages 
generated during a certain period of time. Upon receipt of the 
request, the monitoring server 116 may employ the tone 
analysis tool 120 to determine the tone of the message, or 
more particularly the tone of the user that generated the mes 
sage. In determining the tone, the tone analysis tool 120 may 
identify one or more emotions of the user though emotion 
recognition techniques knoWn in the art. 
[0030] Wu et al. describe one example of an emotion rec 
ognition model in an ACM transaction entitled, “Emotion 
Recognition from Text Using Semantic Labels and Separable 
Mixture Models”, the entire disclosure of Which is hereby 
incorporated herein by reference. This particular publication 
presents a text-based emotion recognition approach that uses 
emotion generation rules to represent the conditions for gen 
erating emotions. Based on those rules, the emotional state of 
each sentence can be represented as a sequence of semantic 
labels and attributes, Which in turn are represented by emo 
tion association rules. Finally, a separable mixture model is 
used to estimate the similarity betWeen an input sentence and 
the emotion association rules of each sentence to determine 
an emotion for the sentence and the overall message. The 
model described in the Wu publication is useful in that it 
analyZes semantic information as Well as syntactic informa 
tion in the text. 

[0031] Vogt et al. describe another emotion recognition 
model entitled, “Improving Automatic Emotion Recognition 
from Speech via Gender Differentiation”, the entire disclo 
sure of Which is hereby incorporated herein by reference. This 
publication describes a speech-based emotion recognition 
approach that examines patterns in the pitch (or frequency), 
energy (or amplitude), audible segment duration, and pause 
duration in the speech. Based on the examination the emo 
tions of the speaker canbe estimated With a reasonable degree 
of certainty. 
[0032] The tone analysis tool 120 may be adapted to ana 
lyZe text, audio, and/or video messages for emotions. The 
tone analysis tool 120 may analyZe a number of different 
parameters of the message to determine the emotion or emo 
tions associated With the message. For instance, in a text 
based message, the tone analysis tool 120 may consider 
semantic information, syntactic information, key Words, 
punctuation, capitaliZation, and Whether the user is Writing in 
the active-voice or passive-voice. Typically an active-voice is 
associated With stronger emotions or tones Whereas a passive 
voice is associated With a neutral emotion or tone. In an audio 
message the tone analysis tool 120 may examine the pitch, 
energy, audible segment duration, pause duration, and pat 
terns associated thereWith to determine the tone or emotion 
associated With the message. In a video message the tone 
analysis tool 120 may compare various frames of the video 
message to determine the motions of the speaker’s face While 
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talking. The changes in the facial expressions of the speaker 
may provide an indication of the speaker’s emotion or tone. 

[0033] Examples of emotions that may be identi?ed by the 
tone analysis tool 120 include a neutral tone, an angry tone, a 
bored tone, a disgusted tone, an anxious or fearful tone, a 
happy tone, and a sad tone. Where a happy tone is generally 
considered more positive than a neutral tone, Which in turn is 
considered more positive than a bored, sad, anxious, or dis 
gusted tone, all of Which are considered more positive than an 
angry tone. The tone analysis tool 120 may also be adapted to 
differentiate messages and tones based on the hierarchical 
relationship betWeen the transmitter and recipient. 
[0034] The monitoring server 116 may further be provided 
With the decision analysis tool 124 that is adapted to compile 
the analysis results from the tone analysis tool 120 and deter 
mine the overall health of the enterprise. In accordance With 
at least one embodiment of the present invention, the decision 
analysis tool 124 is characterized by the ability to compare the 
transmission times of the analyZed messages With a time 
corresponding to the occurrence of an event of interest. The 
decision analysis tool 124 is adapted to determine Whether 
there is a causal relationship betWeen the event of interest and 
the tone of employees Within the enterprise. Furthermore, the 
decision analysis tool 124 may be capable of correlating and 
determining an average emotion or tone for an entire level of 
employees Within the enterprise. Accordingly, the decision 
analysis tool 124 may be able to generate a report for a 
requesting user that identi?es When a particular event of inter 
est occurred and What the reaction to that particular event Was. 

[0035] The monitoring server 116 may generate such 
reports based on historical data that is maintained in the 
database 128. In accordance With one embodiment of the 
present invention, the monitoring server 116 retrieves data 
from the database 128 related to historical tone trends as Well 
as average employee tones and compares those tones to tones 
of employees just after an event of interest. The event data 132 
may be retrieved from the database 128 and after the moni 
toring server 116 has performed the necessary analysis, the 
analysis results may be transmitted to the user in the form of 
a report. Additionally, the analysis results may be stored as 
analysis data 136 for use during the analysis of subsequent 
events of interest. 

[0036] In accordance With one embodiment of the present 
invention, the monitoring server 116 may continuously moni 
tor messages in response to receiving a request for the deter 
mination of the health of the enterprise. In such an embodi 
ment, a request for monitoring may be received just prior to an 
event of interest or just after an event of interest and all 
subsequently transmitted messages may be analyZed for a 
predetermined period of time (e.g., a feW hours, days, Weeks, 
or months). The length of time for Which messages may be 
monitored may vary depending upon the magnitude of the 
event of interest or based upon prede?ned user preferences. In 
an alternative embodiment, the monitoring server 116 may 
continuously monitor messages and upon receipt of a request 
to determine the health of an enterprise, the monitoring server 
116 may access historical records of messages generated 
Within a predetermined time of the event of interest. Addi 
tionally, the act of continuously monitoring messages can 
help to determine an average tone of employees in the enter 
prise in the absence of events. This average tone may be used 
as a baseline for comparing tones of messages that are gen 
erated in temporal proximity to an event of interest. Such a 
comparison may help determine Whether there Was any 
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change in employee emotion as a result of the event of inter 
est. In an alternative embodiment, a sampling approach may 
be utilized to reduce the amount of resources required by the 
server 116. A small proportion of overall tra?ic in the com 
munication netWork 104 may be analyZed to infer the overall 
health of the enterprise. 
[0037] In accordance With one embodiment, and in consid 
eration of privacy concerns, the monitoring server 116 acts as 
an analysis agent and is the only device other than the trans 
mitting communication device 108, recipient communication 
device 108, and communication sWitch/server 112 that has 
access to the contents of raW messages transmitted across the 
communication netWork 104. Namely, other communication 
devices 108 requesting a report about the health of an enter 
prise may only receive results of the analysis from the moni 
toring server 116. In order to facilitate such privacy require 
ments, the monitoring server 116 may be provided With a 
privacy ?lter 126 that ?lters the type of data provided to other 
users in a report. The monitoring server 116 may be capable 
of searching keyWords and other intimate details of messages, 
but the report generated by the monitoring server 116 may 
only report general statistics about a message or messages. 
[0038] The requesting communication device 108 is typi 
cally not alloWed access to message itself but rather is only 
alloWed to vieW results of the analysis of the message. It 
folloWs that the monitoring server 116 acts as a barrier 
betWeen the requesting communication device 108 and pos 
sibly private communications betWeen enterprise employees 
or other users associated With the enterprise. 

[0039] The monitoring server 116 may also be in commu 
nication With a corporate directory 140. The corporate direc 
tory 140 may comprise a server, database, or both. The cor 
porate directory 140 may alloW the partitioning of analyZed 
data along corporate structures. For example, the monitoring 
server 116 may use the hierarchy and organiZational relation 
ships provided by the corporate directory to categoriZe enter 
prise health data. 
[0040] It should be emphasiZed that the con?guration of the 
servers 112, 116, user communication devices 108, and other 
elements as shoWn in FIG. 1 is for purposes of illustration 
only and should not be construed as limiting the invention to 
any particular arrangement of elements. 
[0041] With reference noW to FIG. 2, components of a 
communication device 108, such as a communications or 
computing device, are depicted in block diagram form in 
accordance With embodiments of the present invention. The 
components may include a processor 204 capable of execut 
ing program instructions. Accordingly, the processor 204 
may include any general-purpose programmable processor, 
digital signal processor (DSP) or controller for executing 
application programming. Alternatively, the processor 204 
may comprise a specially con?gured application speci?c 
integrated circuit (ASIC). The processor 204 generally func 
tions to run programming code implementing various func 
tions performed by the communication device 108. 
[0042] A communication device 108 may additionally 
include memory 208 for use in connection With the execution 
of programming by the processor 204 and for the temporary 
or long-term storage of data or program instructions. The 
memory 208 may comprise solid-state memory resident, 
removable or remote in nature, such as DRAM and SDRAM. 
Where the processor 204 comprises a controller, the memory 
208 may be integral to the processor 204. The memory 208 
may be volatile and/ or non-volatile memory. 

Jan. 19, 2012 

[0043] In addition, the communication device 108 may 
include one or more user inputs 212 and one or more user 

outputs 216. Examples of user inputs 212 include, Without 
limitation, keyboards, keypads, touch screens, touch pads, 
and microphones. Examples of user outputs 216 include, but 
are not limited to, speakers, display screens (including touch 
screen displays), and indicator lights. Furthermore, it can be 
appreciated by one of skill in the art that the user input 212 
may be combined or operated in conjunction With a user 
output 216. An example of such an integrated user input 212 
and user output 216 is a touch screen display that can both 
present visual information to a user and receive input selec 
tions from a user. 

[0044] A communication device 108 may also include data 
storage 220 for the storage of application programming and/ 
or data. In addition, operating system softWare 224 may be 
stored in the data storage 220. The data storage 220 may 
comprise, for example, a magnetic storage device, a solid 
state storage device, an optical storage device, a logic circuit, 
or any combination of such devices. It should further be 
appreciated that the programs and data that may be main 
tained in the data storage 220 can comprise softWare, ?rm 
Ware or hardWare logic, depending on the particular imple 
mentation of the data storage 220. 
[0045] The data storage 220 may further include a moni 
toring application 228 that provides functionality similar to 
the monitoring server 116 described in relation to FIG. 1. The 
monitoring application 228 resident on the communication 
device 108 may provide the ability to locally analyZe mes 
sages transmitted by a particular user for the tone of the user. 
After determining the tone of a user, the monitoring applica 
tion 228 may send results of the analysis either to the database 
128 for storage or to the monitoring server 116 Where it can be 
included in a status report or incorporated into an aggregate of 
the enterprise’s reaction to a particular event of interest. Alter 
natively, the tone of the user may be incorporated into a report 
identifying the overall health of the enterprise as it relates to 
employee morale. 
[0046] To accomplish the various tasks associated With 
analyZing a message for its tone the monitoring application 
228 may be provided With a tone analysis tool 232. The tone 
analysis tool 232 may analyZe various messages parameters 
that may provide an indication of the user’s tone. The tone 
analysis tool 232 may analyZe parameters similar to those 
described in relation to the tone analysis tool 120 provided on 
the monitoring server 116. Furthermore, the monitoring 
application 228 may be provided With a decision analysis tool 
236 to determine the user’s reaction to a particular event of 
interest. By providing the communication device 1 08 With the 
monitoring application 228, the analysis of tone and determi 
nation of a reaction to an event of interest may be distributed 
throughout the communication system 100. This can help 
reduce the processing requirements on the monitoring server 
116 or obviate the need for the monitoring server 116 alto 
gether. Furthermore, if the communication device 108 
responsible for generating and transmitting a particular mes 
sage is also responsible for analyZing that message for tone, 
then the security of the message maintained and employees 
may be more likely to shoW their true emotions during con 
versations With other individuals. 

[0047] The data storage 220 may also contain application 
programming and data used in connection With the perfor 
mance of other functions of the communication device 108. 
For example, in connection With a communication device 108 
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such as a telephone or IP telephone, the data storage 220 may 
include communication application software. As another 
example, a communication device 108 such as a Personal 
Digital Assistant (PDA) or a general-purpose computer may 
include a Word processing application in the data storage 220. 
Also, a communication device 108 such as a portable music/ 
video storage and playback device may include applications 
related to the playback of various stored content. 
[0048] A communication device 108 may also include one 
or more communication netWork interfaces 240. Examples of 
communication netWork interfaces 240 include, but are not 
limited to, a netWork interface card, a modem, a Wired tele 
phony port, a serial or parallel data port, radio frequency 
broadcast transceiver, a USB port, or other Wired or Wireless 
communication netWork interfaces. 
[0049] With reference noW to FIG. 3, an exemplary enter 
prise hierarchical structure Will be described in accordance 
With at least some embodiments of the present invention. As 
noted above, the tone analysis tool 120, 232 may be adapted 
to differentiate messages based on the hierarchical relation 
ship betWeen the message sender and the message recipient. 
Most enterprises are organiZed into one or more hierarchical 
levels, Where people in certain levels are required to report to 
people in higher levels. 
[0050] The hierarchical structure of an enterprise is inter 
esting in that employees in a common hierarchical level tend 
to speak and communicate With one another more openly as 
compared to employees in different hierarchical levels. For 
instance, management level employees may speak very 
plainly about their feelings and reactions to a particular policy 
decision among each other but they may maintain a more 
professional and neutral tone When speaking With an 
employee in a different hierarchical level. Accordingly, it may 
be easier to determine an employee’s true tone and emotion 
from messages that are transmitted to another employee in the 
same hierarchical level as the sending employee. Conversely, 
if a change in tone is noticed for communications betWeen 
hierarchical levels, an assumption may be made that the tone 
of the employee is very serious, since a neutral tone betWeen 
hierarchical levels is typically expected. 
[0051] In accordance With one embodiment of the present 
invention, an enterprise may comprise four hierarchical levels 
304a-d. Although depicted With four hierarchical levels, it 
can be appreciated that an enterprise may have any Where 
betWeen one and hundreds of hierarchical levels, depending 
upon the siZe of the enterprise. Furthermore, the organiZation 
of various enterprises may not necessarily re?ect that of the 
enterprise depicted in FIG. 3. As can be appreciated, other 
enterprises may comprise a single level, more of a mesh type, 
hierarchical structure rather than a tree type structure. 
Employees at the ?rst level 304a may be executive level 
employees or the like that are responsible for making policy 
decisions related to the enterprise. The second level 304h may 
comprise high level managers and the like that all directly 
report to one or all of the employees at the ?rst level 304a. 
LikeWise, employees at the third level 3040 may report 
directly to one employee at the second level 3041). Also, 
employees at the third level 3040 may have a number of 
employees reporting to them from the fourth level 304d. 
[0052] FIG. 4 depicts a data structure 404 that may be 
employed to determine the overall health of an enterprise. In 
accordance With one embodiment of the present invention, 
the data structure 404 may comprise a user ?eld 408, a job title 
?eld 412, an employment level ?eld 416, a supervisor ?eld 

Jan. 19, 2012 

420, an average tone ?eld 424, a last tone change ?eld 428, 
and a date of change ?eld 432. User identi?cation numbers or 
names for each employee or user associated With an enter 
prise may populate the user ?eld 408. Of course, the user ?eld 
408 may also be populated by a collection of users, for 
example from the same enterprise level 304. In other Words, 
the data structure 404 may be used to track the average tone of 
an enterprise level 304 rather than individual users Within the 
enterprise. 
[0053] The job title ?eld 412 may comprise data related to 
the user’s employment title. This data helps to quickly iden 
tify a user’s actual status and function Within an enterprise. 
Moreover, in the event that the enterprise is not organiZed into 
hierarchical levels the job title information may be used to 
determine if users are communicating With someone that has 
a similar job title or function or if the users have different 
functions Within the enterprise. 
[0054] The employment level ?eld 416 may comprise a 
numerical indicator of the employee’s position Within the 
enterprise hierarchy. The employment level numbers 
assigned to each employee may correspond to the hierarchi 
cal level to Which the employee belongs. For example, if the 
employee is in the ?rst level of the hierarchy, then that 
employee may be assigned an employment level of one. 
Alternatively, the employee may be assigned an employment 
level number that is higher than all other employment level 
numbers. 
[0055] The supervisor ?eld 420 may be utiliZed to store 
data related the user’s supervisor or supervisors. It may be 
useful to identify the supervisor of an employee so that mes 
sages from the employee to the supervisor can be marked as 
a message betWeen hierarchical levels. Furthermore, it may 
be useful to knoW the identity of the supervisor of an 
employee or group of employees to monitor the performance 
of the supervisor. For example, if a number of the employees 
Working for a particular supervisor have relatively positive 
tones When communicating With one another or even When 
communicating With the supervisor, then an assumption can 
be made that the supervisor is taking the necessary steps to 
keep the employees happy. On the other hand, if a number of 
employees Working for the same supervisor tend to have 
negative tones When sending messages, then further investi 
gation may be Warranted for the situation because that super 
visor’s employees appear to be unhappy, possibly With their 
supervisor or because of some other event of interest that 
commonly effects those employees. 
[0056] The average tone ?eld 424 may comprise data relat 
ing to the user’s average tone. The average tone ?eld 424 may 
also be capable of storing data for the user’s average tone 
based on the recipient of the user’s messages. For example, 
the user may tend to have a relatively positive or neutral tone 
With his/her supervisor Whereas the same user may tend to 
have a less positive tone in messages sent to other users in the 
same hierarchical level. The average tone of messages sent to 
the same hierarchical level be a more accurate re?ection of the 
user’s emotions that the tone that is used in messages to a 
supervisor. In addition to the user’s average tone, the average 
tone ?eld 424 may comprise data related to the minimum and 
maximum happiness or other emotions for a particular user or 
even a historical list of discrete tones for a particular user. 

[0057] In addition to maintaining data related to the user’s 
average tone, the last tone change ?eld 428 may store data 
related to changes in the user’s tone, typically as compared to 
the user’s average tone. Maintaining records about When a 
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user has changed his/her tone can be useful When a historical 
report about the health of an enterprise is requested. By knoW 
ing When a certain user has changed their tone, a comparison 
to certain events of interest can be made to determine if the 
event of interest Was a potential cause of the change in tone. 
Furthermore, the date of the most recent change in tone may 
be maintained in the date of change ?eld 432. This date can be 
compared to the time When an event of interest occurred. 
Although the date in the date of change ?eld 432 is only 
depicted as having a granularity of a day, one skilled in the art 
Will appreciate that the date of change may be as granular as 
a couple of minutes or seconds When the change occurred. In 
accordance With one embodiment, the date of change ?eld 
432 may actually be populated With the time that a message 
Was generated that shoWed a change in the user’s tone. Still 
further in the alternative, the actual message may be stored in 
the date of change ?eld 432. 
[0058] With reference noW to FIG. 5, a method of deter 
mining the overall health of an enterprise Will be described in 
accordance With at least some embodiments of the present 
invention. Initially, communications Within the communica 
tion system 100 are monitored by the monitoring server or 
application 116, 228 (step 504). As communications are 
monitored, the tone analysis tool 120, 232 Waits until a mes 
sage is received (step 508). The message is generally received 
just after it has been generated, Where the generation of the 
message often corresponds to the point-in-time When the 
message is transmitted across the communication netWork 
104. Alternatively, the generation of the message may corre 
spond to the point-in-time When the message is prepared but 
prior to transmission across the communication netWork 104. 

[0059] Upon receiving the message, the tone analysis tool 
120, 232 analyZes the message for various parameters that 
may be used to determine the overall health of the enterprise 
(step 512). As a ?rst part of the analysis, the tone analysis tool 
120, 232 may determine When the message Was generated 
(step 516). In addition to determining When the message Was 
generated, the tone analysis tool 120, 232 determines the tone 
of the message generator (step 520). During this determina 
tion, the tone analysis tool 120, 232 may ?rst determine the 
identity of the user that generated the message as Well as the 
intended recipient(s) of the message. This determination 
alloWs the tone analysis tool 120, 232 to determine What 
relational category the message falls into (i.e., intra-level 
message or inter-level message). The tone analysis tool 120, 
232 differentiates betWeen intra-level messages and inter 
level messages because often an employee Will have tWo 
different tones depending upon Whom they are talking to, 
even on the same day. 

[0060] In addition to determining the relationship betWeen 
the message generator and the message recipient, the tone 
analysis tool 120, 232 also determines the tone of the mes 
sage, Which may provide an indication of the emotion of the 
person generating the message. In accordance With at least 
one embodiment of the present invention, the tone analysis 
tool 120, 232 is adapted to analyZe at least one of an audio 
message, text message, and video message for the tone of the 
generator. Various parameters of the message can be ana 
lyZed, depending upon the message medium. For example, in 
a text-based message, the tone analysis tool 120, 232 may 
analyZe key Words, frequency of use of certain Words, the 
message semantics, the message syntax, Whether active or 
passive-voice is used, capitaliZation, punctuation, and so on. 
On the other hand, in a speech message, the tone analysis tool 

Jan. 19, 2012 

120, 232 may analyZe the patterns in pitch, amplitude, seg 
ment duration, and pause duration for the message. Of course, 
the speech message may also be converted to a text-based 
message and other textual components of the message may be 
analyZed in addition to the speech-based components. Fur 
thermore, in a video message, the tone analysis tool 120, 232 
may examine the facial movements and other actions of the 
generator of the message to try and deduce the tone of the 
user. The categories of tones that may be identi?ed by the tone 
analysis tool 120, 232 include, but are not limited to, neutral, 
anger, boredom, disgust, anxiety/fear, happiness, and sad 
ness. 

[0061] Once the tone analysis tool 120, 232 has identi?ed 
the tone of the message, the tone analysis tool compares the 
generator’s tone in the current message to the generator’s tone 
from previous messages (step 524). This may be based on the 
hierarchical relationship betWeen the message generator and 
the message recipient. For instance, the tone analysis tool 
120, 232 may compare the current tone to previous tones of 
messages sent to users in the same hierarchical level but not to 
previous tones of messages sent to users in different hierar 
chical levels. Alternatively, if the current message is to a user 
in a different hierarchical level, the tone analysis tool 120, 232 
may compare the generator’s tone to his/her tone in other 
messages to users in a different hierarchical level. Of course, 
the tone analysis tool 120, 232 may simply choose to compare 
the generator’s tone to his average tone or to the average tone 
of a group of employees. By comparing the tone difference 
betWeen the current message and any previous messages the 
tone analysis tool 120, 232 is able to determine if there has 
been a change in the generator’s tone. If such a determination 
is made, the tone analysis tool 120, 232 may make a note 
indicating the change in tone. 
[0062] After the tone has been determined, the tone analy 
sis tool 120, 232 may store the analysis results in a proper 
storage medium, such as the database 128 or in a local data 
store 220 (step 528). When the tone analysis results have been 
stored, it is determined if a report has been requested (step 
532). Often times a report Will be requested for historical tone 
analysis data as compared to an event of interest that has 
previously occurred. On the other hand, sometimes a request 
for a report may prompt the tone analysis tool 120, 232 to 
begin analyZing messages for the generator’s tone. In the 
event that a report has not been requested, then the method 
returns back to step 504 Where the communications in the 
communication system 1 00 are monitored for additional mes 
sages. 
[0063] HoWever, if a report has been requested, then the 
method continues to determine an event of interest (step 536). 
An event of interest may be identi?ed historically by identi 
fying a certain period in time or identifying an action that 
occurred at some point in the past (step 540). Alternatively, an 
event of interest may be identi?ed prior to its occurrence. For 
instance, if a manager knoWs that a policy decision Will soon 
be implemented, then the manager may request the monitor 
ing and eventual preparation of a report for messages sent 
after the policy decision is implemented. 
[0064] Once the time corresponding to the event of interest 
has been determined, the user(s) that Will be included in the 
report are determined (step 544). The report may be generated 
for a single user to see a particular reaction to an event or 

interest or the report may be generated for a group of users to 
see the collective reaction to the event of interest. The group 
of users may correspond to employees having a common 
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characteristic, for example employees Within the same hier 
archical level or employees that report to the same supervisor. 
[0065] The decision analysis tool 124, 236 then retrieves 
the selected employees’ tone data from the database 128 or 
other area Where it is stored (step 548). Upon retrieving the 
required data, the decision analysis tool 124, 236 analyZes 
each user’s tone, and more speci?cally their change in tone, 
around the determined time (step 552). In this step, the deci 
sion analysis tool 124, 236 may analyZe the times of various 
tone changes and determine if any user’s had a change in tone 
around the time the event of interest occurred. Alternatively, 
the decision analysis tool 124, 236 may select certain mes 
sages that Were generated around the time the event of interest 
occurred to determine What sort of tone the users had in 
generating the message. 
[0066] Based on that analysis, the decision analysis tool 
124, 236 determines if there Was a change in tone around the 
time that the event of interest occurred (step 556). For 
instance, the decision analysis tool 124, 236 may analyZe 
Whether a user or collection of users had their tone change 
Within a predetermined time of an event of interest. If such a 
tone change Was detected Within the predetermined time, then 
the decision analysis tool 124, 236 may generate a survey 
report indicating the change in tone and its possible connec 
tion to the event of interest. The decision analysis tool 124, 
236 may estimate the degree of causation betWeen the event 
of interest and the change in tone based on key Words used in 
various messages and the amount of time betWeen the gen 
eration of the message and the event of interest. For example, 
if the message contains various Words related to the event of 
interest, then the decision analysis tool 124, 236 may deter 
mine to a greater degree of certainty that the change in tone 
Was the result of the event of interest as compared to other 
messages that do not have the key Words related to the event 
of interest. Also, if the change in tone occurred relatively 
close to the time the event of interest occurred, then the 
decision analysis tool 124, 236 may be more certain that the 
event of interest caused the change in tone. 
[0067] On the other hand, if the decision analysis tool 124, 
236 does not detect a change in tone around the time that the 
event of interest occurred, then the decision analysis tool 124, 
236 may generate a report indicating that no change has 
occurred (step 564). This may mean that employees did not 
have feelings about the event of interest or at least they have 
not expressed their emotions to shoW such feelings. After 
either report has been generated, the method returns back to 
step 504 to continue monitoring the communication system 
100 for additional messages. 
[0068] While the above-described ?oWcharts have been 
discussed in relation to a particular sequence of events, it 
should be appreciated that changes to this sequence can occur 
Without materially effecting the operation of the invention. 
Additionally, the exact sequence of events need not occur as 
set forth in the exemplary embodiments. The exemplary tech 
niques illustrated herein are not limited to the speci?cally 
illustrated embodiments but can also be utiliZed With the other 
exemplary embodiments and each described feature is indi 
vidually and separately claimable. 
[0069] The systems, methods and protocols of this inven 
tion can be implemented on a special purpose computer in 
addition to or in place of the described communication equip 
ment, a programmed microprocessor or microcontroller and 
peripheral integrated circuit element(s), an ASIC or other 
integrated circuit, a digital signal processor, a hard-Wired 
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electronic or logic circuit such as discrete element circuit, a 
programmable logic device such as PLD, PLA, FPGA, PAL, 
a communications device, such as a phone, any comparable 
means, or the like. In general, any device capable of imple 
menting a state machine that is in turn capable of implement 
ing the methodology illustrated herein can be used to imple 
ment the various communication methods, protocols and 
techniques according to this invention. 
[0070] Furthermore, the disclosed methods may be readily 
implemented in softWare using object or object-oriented soft 
Ware development environments that provide portable source 
code that can be used on a variety of computer or Workstation 
platforms. Alternatively, the disclosed system may be imple 
mented partially or fully in hardWare using standard logic 
circuits or VLSI design. Whether softWare or hardWare is 
used to implement the systems in accordance With this inven 
tion is dependent on the speed and/ or ef?ciency requirements 
of the system, the particular function, and the particular soft 
Ware or hardWare systems or microprocessor or microcom 
puter systems being utiliZed. The communication systems, 
methods and protocols illustrated herein can be readily imple 
mented in hardWare and/ or softWare using any knoWn or later 
developed systems or structures, devices and/or softWare by 
those of ordinary skill in the applicable art from the functional 
description provided herein and With a general basic knoWl 
edge of the computer and communication arts. 
[0071] Moreover, the disclosed methods may be readily 
implemented in softWare that can be stored on a storage 
medium, executed on a programmed general-purpose com 
puter With the cooperation of a controller and memory, a 
special purpose computer, a microprocessor, or the like. In 
these instances, the systems and methods of this invention can 
be implemented as program embedded on personal computer 
such as an applet, JAVA® or CGI script, as a resource residing 
on a server or computer Workstation, as a routine embedded in 
a dedicated communication system or system component, or 
the like. The system can also be implemented by physically 
incorporating the system and/or method into a softWare and/ 
or hardWare system, such as the hardWare and softWare sys 
tems of a communications device or system. 

[0072] It is therefore apparent that there has been provided, 
in accordance With the present invention, systems, appara 
tuses and methods for determining the overall health of an 
enterprise. While this invention has been described in con 
junction With a number of embodiments, it is evident that 
many alternatives, modi?cations and variations Would be or 
are apparent to those of ordinary skill in the applicable arts. 
Accordingly, it is intended to embrace all such alternatives, 
modi?cations, equivalents and variations that are Within the 
spirit and scope of this invention. 

1-20. (canceled) 
21. An apparatus for determining the health of an enter 

prise, comprising: 
a monitoring application adapted to determine When an 

event of interest occurred and gather a plurality of mes 
sages generated in temporal proximity to the event of 
interest, the monitoring application comprising: 

a tone analysis tool adapted to analyZe each of the plurality 
of messages to determine a tone of a sender of the mes 
sage; and 

a decision analysis tool adapted to correlate the tone from 
the plurality of messages With a reaction to the event of 
interest. 
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22. The apparatus of claim 21, wherein the tone analysis 
tool comprises at least one of a speech analysis agent and a 
text analysis agent. 

23. The apparatus of claim 22, Wherein the speech analysis 
agent is operable to detect emotions from a speech signal 
based on at least one of pitch patterns, amplitude modulation 
patters, segmental durations, pauses. 

24. The apparatus of claim 22, Wherein the text analysis 
agent is operable to detect emotions from a text-based mes 
sage based on at least one of key Words in the message, 
active-voice usage, passive-voice usage, capitaliZation, punc 
tuation usage, semantic information, and syntactic informa 
tion. 

25. The apparatus of claim 21, Wherein the tone analysis 
tool is operable to detect at least one of the folloWing tones: 
neutral; anger; boredom; disgust; anxiety; happiness; and 
sadness. 
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26. The apparatus of claim 21, Wherein the plurality of 
messages comprises at least one message generated prior to 
the event of interest and at least one message generated after 
the event of interest, and Wherein the decision analysis tool is 
operable to compare the tones of the at least one message 
generated prior to the event of interest With the at least one 
message generated after the event of interest. 

27. The apparatus of claim 26, Wherein the decision analy 
sis tool is operable to detect a change in tone from the at least 
one message generated prior to the event of interest to the at 
least one message generated after the event of interest and 
determine that the change in tone is at least partially a result 
of the event of interest. 

28. The apparatus of claim 21, Wherein the monitoring 
application resides on at least one of a communication device 
and server. 


